Abstract
Introduction
It is now understood that the medications that are used to treat headache disorders, including triptans,
42
can produce maladaptive changes that can promote chronification of headache, a condition referred to as 43 medication overuse headache (MOH). This clinical observation was used as the basis for developing a rat 44 model of MOH in which triptans are administered for one week to induce a state of long-lasting 45 sensitization demonstrated by increased responsiveness of the animals to subsequent challenge with 46 presumed migraine triggers including nitric oxide donors or environmental stress (De Felice et al. 2010 ).
In this model, triptan administration also lowers the threshold to electrically evoked CSD (Green et al.
from sustained triptan exposure. We, and others, have reported alterations of brain networks by multiple flashlight located in the bore of the magnet and starting 2 minutes before the scan (PreLight Scan) as regression) into the same individual 4D dataset, resulting in a set of subject-specific spatial maps, one per 119 template. The subject-specific spatial maps reflect the temporal correlation of each voxel in the map with 120 a specific template. The strength of the correlation is an indication of the degree of the connectivity. We 121 then tested for differences in connectivity (correlation) between sumatriptan and saline-treated animals 122 using a random effects statistical analysis. The result of the test indicates brain areas that have a 123 significantly increased or decreased connectivity with each template between the triptan-and saline-124 treated animals. Statistical significance was determined using a mixture model approach (Pendse et al. 
127
For the purpose of identifying a potential CSD response, ICA was carried out for the Prelight and
128
Synchlight experiments. The number of components was set to 40 (Hutchison et al. 2010) . Time series of 129 each component were inspected to determine the presence of a CSD-like fMRI response. Based on In comparison with template networks, five networks were identified in which significant differences in 139 connectivity were observed between sumatriptan-treated animals and controls (see Figure 1 and Table 1 ). below).
and subcortically with hippocampus. Decreased connectivity was detected with olfactory cortex, insula, 146 substantia nigra and rubral area.
148
Sensorimotor Network: Increased connectivity was found with somatosensory and insula cortices.
149
Subcortically, increased connectivity was found with superior colliculus and the reticular formation.
150
Decreased connectivity was observed with hippocampus (CA1), thalamus (vpm) and auditory cortex. 
166
Two scans from the sumatriptan group and two from the saline group were excluded due to excessive 167 motion from both the Prelight and Synchlight experiments (N=8 sumatriptan, N=8 saline rats). ICA analysis resulted in the identification of components with temporal characteristics observed in CSD models (de indication that the effect is not driven by the stress of the scanner noise. The cortical ribbon in the saline 173 animals also displayed significant connectivity but with standard temporal resting state fluctuations.
174
Inspection of a putative CSD wave around the primary visual cortex and inspection of a similar one in the 175 frontal cortex resulted in a CSD speed between 3-5 mm/min. The data are shown in Figure 3 for cortical 176 and subcortical structures. The onset of the signal was variable in time across rats and scans. To 177 determine the overall temporal shape of the response, the CSD across different rats was identified and 178 synchronized in time before averaging. The average CSD is displayed in Figure 3 and is consistent with 179 reported CSD waves in rodents (Otsuka et al. 2000; Tamura et al. 2012) . 
184

Discussion
185
The sustained triptan model of medication overuse headache was previously shown to produce a state of 186 latent sensitization (LS) (De Felice et al., 2010 20373344) . Latent sensitization (LS) is a priming process 187 that can occur with administration of drugs commonly used for headache (Felice et al., 2010 20373344) 
260
Hyper excitable State as Evidenced by CSD-like changes induced by Light
261
Perhaps what is most consistent with a hyper excitable state is the observation of a BOLD signal change 
279
We see a similar wave that has parallel temporal characteristics (and only observed in the triptan rats) 280 previously defined in the literature and in a similar model of triptan sensitization (Green et al. 2013) .
281
Whether the BOLD responses we observed in our data represent CSD events is not clear. If so this would 282 be the first report of capturing CSD in an animal model using fMRI. In humans, fMRI studies have to display changes in time and might have local changes that make it appear asymmetric; no model was used to try to fit the CSD-like temporal response. We believe that the asymmetry probably is more 299 related to signal intensity and noise than to underlying differences in neuronal activity. The two 300 subcortical regions that have previously been implicated in CSD in animal models include the thalamus 
318
Caveats
319
Withdrawal from triptan is a potential caveat. While it is possible that the changes and sensitivity to 320 stress observed were a result of withdrawal symptoms from triptans, this is unlikely since the doses of the 321 subcutaneous pumps were loaded for 7 days and scanning was performed on the 7 th day. Since triptans
322
are not used clinically on a daily basis there is no clinical parallel to compare this with. We are unaware of 323 any report of triptan withdrawal in animal models receiving chronic triptans, but given the serotoninergic triptans, is also a potential consideration. Even if this process were to be in place, these would be 
331
Here we used a continuous, short ( 
342
We did not observe CSD-like waves in 3 out of 8 rats; potentially it could be due to the short window of 343 time in which we tried to record the presence of CSD.
Migraine is at least 3 times more common in females (Macgregor et al. 2011 
357
(examples include (Cole et al. 2013; Esposito et al. 2013; Flodin et al. 2012) ) and as such insights may be 358 evaluated to understand drug effects in drug discovery (Smucny et al. 2014) . This is the first report of sumatriptan effects on resting state networks. These networks, groups of brain regions that show the 
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